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(57) Abstract 

By analyzing a mechanism of the expression of cycIin-CDK inhibitory factor having a proliferation inhibitory effect (carcinostatic 
effect) induced by a histone deacetylase inhibitor (Trichostatin A), it is found out that binding of Sp3 to the Spl binding sequence contained 
in a promoter is important in the expression of the above factor. Thus, a novel antitumor agent can be developed by screening a drug capable 
of elevating the Sp3 activity. 
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mmm 

mmmmzzt v-->? tzxmtmtZo x<oml<&. mm 

**^>A (Trichostatin A; i-MTTSA £B&"£*)(Sugita K et al. (1992). Cane 
er Res., 52, 168-172)* J: tf trapoxin (Itazaki H et al. (1990). J. Antibi 
ot., 43, 1524-1532)t> £tz. mmmmfeZGtZWgt LX&t&Ztltzo b 

h>184T-bf-;Hb^(JUTHDAC i:B&)^ cft<b!5l#J©*il$T-& 
•5£:#;t <bftTU£o HP£> m&XV trapoxin teu ^i&t4#Jllt#^«>«b 
ttfe©t(5|^©iigil*^Ts HDACr£ft£P!§T 3(Yoshida et al., 1990, J. 
Biol. Chen., 265:17174-17179; Kijima M et al., 1993, J. Biol. Chem., 26 
8, 22429-22435)o Mm£%m£tiX®> < fcJlttiu t * h >£J;tf#t X h 

&©fJ£J&fcUT^6Ct£^i£LTU-MWolffe AP and Pruss D. (1996). Ce 
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11, 84, 817-819, Wade PA et al. (1997). TIBS, 22, 128-132; Pazin MJ and 
Kadonaga JT. (1997). Cell, 89, 325-328; Struhl K. (1998). Genes Dev., 12, 
599-606; Kuo MH and Allis CD. (1998). Bioessays, 20, 615-626) 0 ^<©fe 

<DHDAC0^D-->y^?ffii^JH^ fe¥HP»HWHDAC 
fS-fcfr'MWolife AP. (1997). Nature, 387, 16-17), HDAC «¥W)Mt3*5 
l>Tl£ltil&f£ii , J£^;fe \^X^&Z.h1$'&%lz.%%(o1?hti.~2X%tz 0 HDAC PflU 
m&ttMlMfti&*vitZc\iJ>t>. HDACte, ZoyMBTmWJffMmgmo)^* 

^(DePinho RA. (1998). Nature, 391, 533-536),, 
Wlu{C*^#e>tts 5H\Mm\thX£<'®t>tlX&>0, mM MM.X HDAC Pfl 
i:UT&flUB1" h U^A (sodium butyrate) p53 

* u >-cdk mmm?( nnnmmmmm^x-ihz p2i/wAFi/ci P i 

m*^#-rSCh&IE0^bfe(Nakano K et al. (1997). J. Biol. Chem., 272, 
22199-22206)o £ % £ fci, sodium butyrate £: TSA (DmUft Spl 

*'J£*rLT, pZl/WAFl/Cipliife^T-D^-^-^TS^b^-a-SClil^^L/r 

(Sowa Y et al. (1997). Biochem. Biophys. Bes. Comm., 241, 142-150),, m 
tiam^tl^ P 21/WAF1/Cipl 7*o^-^-©Spl^g|5<4H:TGF-)3, phorbol 
ester, okadaic acid, progesterone afeSV^i geranylgeranyl-transf erase I 
Plg#J GGTI-298 iZ&Z p21/WAFl/Cipl H#©|S$£fc^-f 
ftT^£(Datto MB et al. (1995). J. Biol. Chem., 270 , 28623-28628; Biggs 

JR et al. (1996) J. Biol. Chem., 271, 901-906; Adnane J et al. (1998) M 
ol. Cell. Biol., 18, 6962-6970; Owen GI et al. (1998). J. Biol. Chem., 2 
73, 10696-10701)o Ztih<Do*>, TGF- £ * GGTI-298 fct Spl £>fc¥*St$£lf & 
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tZZtlZj: Ox progesterone tlOV^T Spl iJcttF CBP/p300 fc^bT 

pZl/WAFl/CiplCDte^SfiS^-rscfc^W^^nT^aai JM et al. (1998). 
Nucleic Acids Res., 26, 2449-2456; Owen Gl et al. (1998). J. Biol. Chem., 
273, 10696-10701 ) 0 

diifc©*^ Spl fc^frLfct* h>r*?-;Wt#*©Mtt<bK«fcS«l* 

£ N-CoR * J: SMRT #*£i*]i|E¥H^ ZZblzJ:*) DNA 
£!iE¥£fflf&it3xl ( h#^£2ftT^£(Horlein AJ et al. (1995). Nature, 3 
77, 397-404; Kurokawa R et al. (1995). Nature, 377, 451-454.; Chen JD an 
d Evans RM. (1995). Nature, 377, 454-457) 0 Sfc, Cft £>©Emi|S|B#£ HD 

S(Pazin MJ and Kadonaga JT. (1997). Cell, 89, 325-328; Heinzel T et al. 
(1997). Nature, 387, 43-48; Alland L et al. (1997) Nature, 387, 49-55)o 
5^P^{c N promyelocytic leukemia I promyelocytic leukemia zinc-finge 

r 9 ynzmtv?-; 4 ymgnfavm^t >wg*m^tzmiftt>&. hdac 

<Dm£Wmwmffl£>&mT'&ZZ£&7ii$nx^Z(Lin RJ et al. (1998). Nat 
ure, 391, 811-814; Grignani F et al. (1998). Nature, 391, 815-818; He LZ 
et al. (1998). Nature Genet., 18, 126-135) c PHi© HDAC DNA iB?!i 

ftgft&£¥*Pffil*l*ltt Myc/Mad/Max (Hassig C et al. (1997). Cell, 89, 34 
1-347; Laherty CD et al. (1997). Cell, 89, 349-356K E2P/Rb (Brehm A et 
al. (1998). Nature, 391, 597-601; Magnaghi-Jaulin L et al. (1998). Natur 
e, 391, 601-605; Luo RX et al. (1998). Cell, 92, 463-473)* S^tt DNA * 
^;Kb(Nan X et al. (1998). Nature, 393, 386-389; Jones PL et al. (1998). 
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Nature Genet. , 19, 187M91)©J§£fc*WJ&frfcft-3"tV>So UfrLfc**^ 

jf>\ p2l/WAFl/Cipl 7u^-9-*Spl1&&mi*ft^XiZiVk{tT2>zli*m£ 
LTV** (Nakano K et al.(1997). J. Biol. chem. ,272, 22199-22206^ Sowa et 
al. (1997). Biochem.Biophys. Res. Comm., 241, 142-150) 0 *SPJJ#?>(±s -©TS 
A Ufc p21/WAFl/Cipl rn^-^-OfSttflstlfcttS is V + fr&MZ. 

*£T% *mmt>&. £?. TSAtC£3p21/WAFl/Cipl 7*D^-^-©tStt 
{bfcfc^T, gt7-D^-^(7)SplJig^ie5lIt^LT0 5ia^*MG63««ia^«I 
W«©y^*>7 hTy-fe-ffclcfcD&mU p21/WAFl/Cipl 7D€-^-fl) Spl& 
£K?'J£(iSpl fccttfSpS (LaniaL et al. (1997). Int. J. Biochem. Cell B 
iol., 29, 1313-1323) #£iC*8£UWS£ t ZWbfrX. bfc. 

£fc> t±x p21/WAFl/Cipl 7u*-*-tt±miZ, GAL4^BB^ 

CZ ct *5 Spl £<fctf Sp3 0«t6©ttW*ff IK GAL4 £ Sp3 ©ife^T* W^WC* 
5 GAL4-Sp3 ©#£TT-tt TSA t «fc S U -jtfi^©<E¥»#^C G 
AL4 t Spl ©14^^ GAL4-Spl iZ&ZCDimftte^ZtZWtoft 

>fc:21H0r£?!lEl" 5 > 'J (glutamine-rich) M 'f >©9 
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feo £ h $k¥?SM Y *4 y ZK&Ltz F iiy- -i ~7 Sp3 ©&f|HJ& 

$££0, TSAtJ:Sp2i/WAFl/Cipl 7-d^-*-£ itf Spl ^i^rSteftT' 

dix TSA ££5 P 21/WAF1/Cipl (D^fe&iUZ S P 3 #H#LT^£ 

^MBJi-f S ^6(3. Sp3^^hUTfnJffli^^^ , J--> 

7#^|gT"&S£fc£^t-£&©T-;fc3o WM^J:^^^ GAL4 
!S^ffi?'J#c#t$ (I fSt* lb ^ti5;i/y7i7- VMtett^X-Z-tLXm^tz 

*^gBJ(i N M^TOJ©/ ^XAKMg-f £ Sp3 * W^ff £«l*Ji: LfcirlM 

(1) tnifllMSX^';-^>^1-§^T-^^-C. 

(a) (i) Sp3^>;^W<7)^¥TS(4'fb^^Wri)^i5<fc^S^>/^ 

b<d DNA^ig^^-rsM^^^tfiii^ w^tt&s-- Kirs dna *§mnm. 
tc^tf^-©^^^- mwc (i i) mmm*>^?n(D&<&mwz<afr, m 

(c) wi^m^mmmizmm^^^m^ mm) tttm^x. mux-? 

(2) IHi*W^SI#GAL4*W^fl, LexA^W^W, ttzltrb?? 
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(3) l/*-^-«CT^y7x7- ^D7A7i-3-;l/7tfi^ 

;^'J^77^- b'^n-Kf^ (1) (2) tia«©75i£, 

( 4 ) S P 3 ^^TS^¥rStt*i£ii-r?>ib^*W«^t-r?)t/dS^ 

(5) ( i) o) ©o-rnfrtctea©;^ s^atu?*. 
(4) {ziB«©msi^Jx {-w-r^o 

* ©£3? £±#£ # s f^ffl -t £ » p2i/wAFi/cip &mm®mmm% 

itfc^T*&£o *fc, P 21/WAF1/Cip ©$£$&. 

m<D hdac iB»WfcJ:»K spi iig^s«i*^bT»#^n5cii:« t »e»n'cv^. 

#7*2 ftfc d i: <p , Sp3 ©fSttfcflUB* * & c. h ic £ D $liiS©IISit^£fl> 

fc^fcipjffl t fc Sp3 ©te^iS£©ttffl##s TSA © cfc o at/M******* 

K&WOZt >)--y7J5&C>mm\*. WT©d£: <T-&£o £1\ Sp3*> 
*«*^tr»£* h*-r^> DNA £$gg|RT&K^trSf§--©^**-> 

«<b -r s * .t tf^ © T*fc«MBto tis^s n & u * - * - z 
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«t o s s P 3 {.tzvmmmvz? v -- > ?*£fir? zt&xz s©t- 

W-fc, **M©**y-=>^#ttHU (a) (i) Sp3*W^St©C¥?S 

tt-fbiB* * * 5 «fc tfs« * w st© dna * £ »«* Str 

*>M*SIS3-K*3DNA*»£iffl&££fc8--© / <**-x Mtffc (ii) 

sf^iSj»iiw*«tv*©T«Et«igd5t«g^*nfeu*-^-ae^*^«t^ 
r©^?*-, *««ff s«ua&«i^ - rsxe. (b) iMUSKftu Mifcss 

*«w©^^ u— ->^fcfflv^e>n*»— ©^^— tt* sp3* >^*st©fi 

W^K£=3- K"f -5 DNA 

B^>^^St*3-K"rSDRAH:, ^**-l*reCMV 7"D 
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So 

i-^^-tj; *)mizftz>m&* y^tmz^ztiz s P 3 * w^n© 
te¥fs^b^*^-rsMt LTti, tsa mmzifc&Lx&wf&mtLo zmm 

DHAi1£M^>©{i>fc<fc*H8*&fcl/t^5o Sp3£*©DNA*g 

tcmaatrite* y>Mwn&&vm>?v> spi ^iB^jfc^-f sfc 

»J?*L<fcV>o t h Sp3* W^frtr&ftfciu #$b<tt2o©glutainine-r 
ich^M (7^yin0~123:fcettJ t 7^yi!223~358) ©l^-f ft fcm 
Zinc finger^ (7 1 y$495 fr?> 517, 525fr£> 547, £<fctf555 
^f> 575) ©'>&< h&-g&£^£&<^ (Chris, K. et al., 1992, J. Biol. C 
hem., 12: 4251-4261) „ Sp3 * >MW1fi&*tZ&*m£.&mt**^o 

t h^Bj||Ll&«5**©Sp3^>>'^M> *©ffc©£*«©Sp3*>/^»t4 
ffll^SC So 
UttWfctts H3t*Ufc> fc r Sp3*W^R©T 5 J «E#|© 1 *»6> 398 
81fr£ 398ffi©^ 161 fre> 398 <£©3U$> 1 & 320 <ft©ffi«L 
1 fre> 240#©&1& lfr^ 160tt©*«**l69iK:*^T»jiti#Jffl-rsci: 
Zft&fcfHPRSftfcVV) 

^-©^^^-(c<t»)^s^nsB^^>/^K{3^^ix§Ma^>^ 
* it try:. **£© dna mi&®nmiz&G t a s * wt * s-e*ntf 

RttfcH. 0>J*fciu GAL4*W^«, LexA#>;^f| (Gyuris, J. et al., 19 
93, Cell, 75: 791-803) > tY?****)* tfri/ytf— 9 W^H(Tet R) 
(Manfred, G. et al., 1992, Proc. Natl. Acad. Sci. USA, 89: 5547-5551) 
tL\Zim\1*>M1fi. £ft6fc*MR<*ft&^o ttc, ft£©DNAIS*<Jt3ftglJ<)£ 
^U^SHIDs £ft£>* W^ff©g|5#^:7^h*T*fc^-t*>J:^o J*tt*>-H 
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^K©DHA*g^l6*«fSfS«i:UT«4, 01*1*, GAM *>/***© DNA«£ 
M-f ^fltttfTSVIIl-^ £fcttl~147) „ LexA* W^ff©DNA*££ 
M-f > (H*.tt7S 1-202) (Erica, A. et al., 1992, Mol. Cell. Bi 
ol., 12: 3006-3014) % rh7tO'J> 'J 7*1/ y * W^R(Tet R)© 
DNAIS&M'f > (Manfred, G. et al., 1992, Proc. Natl. Acad. Sci. USA, 
89: 5547-5551) &£££*r^7^ F^lf^nS^ CllX^MlS^n&^o 

i±> m-©^m^^^-^^*3sii#$nfciii^>/^R«pa«)t^uo 

5E#JT*fttttt£fBIIStt&^o 0»*.HU IB^W^WjPGAM DNA*S£^$ 
fc^tfil^ *S^i2J»J£UTfcJu 0Ufcf r 5' -cggasgacwgtcstccg-3' ; s=c£fc 
Jig, v=a$fc&tj (Marmorstein, R. et al., 1992, Nature 356:408-414) 

Wit LTfau <"5' -ctgtnnnnnnnnacag-3' ; n=a, U g^ tfctt cj (Erica, 

A. et al., 1992, Mol. Cell. Biol., 12: 3006-3014) &mf<btlZ>o 
i^W^f^rh7tOU> 'J7l/'^- *W^®(Tet R)©DNA*g 
^K/-f Jg^iBWfcLTtt. 01 *K r5'-tccctatcagtgatagaga-3 

'j (Manfred, G. et al., 1992, Proc. Natl. Acad. Sci. USA, 89: 5547-555 

i) &m\f f»ns. 
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K«^K5>J t ^-©^ >? 9 -&*(DmG* >M b tzffiO, Tift© U 
fcHU IM6£fiaitt*fc* TATAEW. KozakSB^Jfc 

GAL4* W^B©DNA*g£M>f >*fflv*S»^ fg-O^^^-Cfflv^n 
SSS3BS!l»BS5»Ji:UTBu 0H*K. 5 x GAL4 jjg^rlB^ E1B g/J^D^-^-* 
J; V TATA S5H * ^ tt DHA E5U * ffl l ^ - 3&»"ff * S o 

aiB3BiH»Efy tis^ ur ^ * c: t 

*^Tt>■r^c^^t^^m•e#s*)©* ^ ^^f*bv^c ff&u^tf-^-Jte^ 

^7i7- tf(CAT)itfc?\ j9-af5* hS/^— fe* (0-Gal) StfirFs th^I 
> ( hGH ) Jlfi-? > T ;i/ * U * * 7 t * - -t? ( SEAP ) jtfe^ a iftf w 

<~>tl£o 

**©»»») ftffl^scfc^-ess. *fc* #««B^*»Ba5^©«iWi 
-©#A& irtts m#t:&*n©;£as£#Jffl -r s c t #t? # So 
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ifflflattm^ wtg#±»> ^ffi^fls^*©^^ 

»? tarn -rscii: 0i*a, i/tf-^-ae^fci/oi/S/^x^— t?ae 
^-afe^fcLtcATafe^ffl^fea^ttt^ «Him«#©<aTaftifiCAT 

J6fcJ:0«^***a*ftM^m«tJ:Olftmrftit36^?SS, thfig 
g*;u*>(hfiH)afc^£ffl^fc«£fc:fci:, JU^att^ohGHa&fthfflfttt 
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b&wtmzzxvfcfotffl^tzzy'^nmzftHtzbns sp3 ^hdac 
%*><w£%ti% 0 z(D£5ta<b&y)&. i.mo^wm*'? u-->y(3 < to 

£%Z.e>tlZ> 0 Sp3^^Ufcp21/WAFl/Cipl^m^l± p53 *tfe#« 

■ S. S#2ftStt. *»0fM**IK jlttfc£lc J: SIR 

#t* fcntiji&M^-r s ci # tot » s o 
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m 1 Bu TSA«c^t4© p21/WAFl/Cipl rp^-^-rS&fcC&Bfc Spl |di 
5U^<DSpl *5«trjSp3©^*^-rmm^i&¥»T**So TSA#J&(b-> 5-9) 
£J:tf*j|?»J&(l/-> l-4)(7)MG63W^ai^tCT EMSASfTofeo TSAtf<#t4 
©:7Dt-*-i£f4<tlC i £>g& Spl ££a2$aj(ii£¥ll&;£<fc D -87 — 72)* DNA 7 
u-7tLtz 0 =&^*> KC^t5^-^-y7 hT>yb^$JnSplfii<*:(U-> 
2, 4, 6 $Ltz\± 8)&3^«i/tSp3fiWfc(lx-> 3, 4, 7 $fcfc± 8)£ffl^Tffo 
fco Spl ££0^3 ©n> K^uM^E^EtCTfsL^o 

^2fct, SpStCiSTSA^tiOfe^^^^-ro 2.5//g©GAL4-Splifci>U 
fiGAL4-Sp3 7*7;U h'i; 0.5//g©pG5-luc K * MG63 fflflg 

^TOtd h7>77i^>>a>W;. 24B#Hg&£TSA (500 ng/mD^Snx^ £ % 

03tt, Sp3cr»glutamine-rich M -f S TSA#c#t4<Z)i|E¥a£#£^ 

t. : &SGAL4-Sp3©^^^^>M^ec7)aB^J*0(-^tfco *fcs %*yn 

mg63 W3^3i^-&fcB#© tsa iz&2>mwmmcom'&zm£izzti?ti 

fULtzo h7>^7x^va>i>J:tJ c TSAfiJSi[tt0 2 hPa^tT^fco 2lStfcJ:3 

m\.tz7-*&z®(Dn%LOKmmtii&%i~z&z><> 

K5^> h*#x^Sp3K££TSA&#t£©p21/WAFl/Cipl ^Dt 
-*-&3^tiSpl 7u^-$-U^mm<onM*m?o 0, 1.25, 2.5$fc«:5. 
0//g©pCMV-DNSp3£^ MM<D pCMV3.1 *MZ.X77Z ^ KS££It 5.0/ig £ 
rat, O.5/ig0U^-7-7^^ K£PH$£MG63J|fll8&tC h7>X7x^y 
3>Lfeo l/^-7-7X^ KCttpWWP (a). pWPdel-BstXI (bh Spl-luc 
(c)*SV>(imtSpl-luc (d)£ffll^£o h ?>*7 ji>7i/3>&&UmMWHZ 

®2tmmizftr>tzo mm&3mx'm\ z®<Dnm<DKmsu&$k*m\,tzo 
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[$mW 1 ] p21/WAFl/Cipl 7Dt-^-0 Spl H6^E5Uoy;i/'>7 h7yt 

TSAfctp21/WAFl/Cipl ite^rD^-^-^C^fiETS Spl *££S#!J£fl- 
Ut, p53^«c#^(3p21/WAFl7Cipl5tfe : ?©te¥^^#-rSo dOgg 

mmfr&mmtzmm-z. mtz&zm^mm&&m-e$>zm^mi&ti£ t>-87 

—72 bp £ P 21/WAF1/Cipl 7u-7hltWTO<t^fat^^7 h7f-b 
-f (Elctrophoretic mobility shift assay; EMSA) C «fcS|g£*»t*R©ll 

( 1 - 1 ) «Bia^#*«t W«im^©ii«{ 
*-fMG63«U!Sl*. 10m&f?]fiLiS(GlBC0 BRL)£^if DMEMi&Jft(GIBC0 BRL)£ 
ffl^T, 5X C0 2 *fi}l5&#TN 3mcT*g#IL;feo ^©iTOOMffiMfc. Dign 
am e>©#i£(Dignam JD et al. (1983). Nucleic Acids Res., 11, 1475-1489) 
tm\ lSkMm&£Tf*MMMMX.r>mmLtzo £?\ ir^ ^>j.(100 mm)£ 
i£ilL£«IlflS£500 ng/ml © TSA (ft*«3DT? 241$^ h Lfc»* 

0.5 mM 4-(2-aminoethyl)benzenesulfonyl f luoreide • HCl ( p-ABSF )( ID #*&!&) 
£^tfftPBST'2[5]tfc#U r^f f^ai Dli£l5loT> 10 mM KCk 1.5 mM Mg 
Cl 2 , 0.5 mM DH, 5 mM NaF N 5 mM NaV0 4 . 0.5 mM p-ABSF £^t? 10 mM Hepes/K 
QHIMBi*(pH7.9)fc:S»Ufco 10#TOgLfcgL ^^i^^E 
*tf-*^TlMS*«M*Ufc« 3,000 rpnu lOtf^ 4°CZ'&b<D'ik, 400 

mM NaCU 1.5 mM MgCl 2 x 25% glycerol. 0.1 mM EDTA. ImM DTT N 5mM NaF> 5 m 
M NaV0 4 , 0.5 mM p-ABSF £^tf 20 mM Hepes/K0H^ffif«(pH7.9)(3WS® U 
4 < £fcT60#f§«#, W^SUilf:. 35,000 rpm, 30^, 
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M KCK 20% glycerol, 0.1 mM EDTA, 1 mM DTT, 5 mM NaF. 5 mM NaV0 4 . 0.5 mM 
P-ABSF 20 mM Hepes/K0H«£®ft(pH7.9)t;:flLTig*ft£m\ -80°C(I^ 

(1-2) f)li/7 (EMSA) 

p21/WAFl/Ciplitfe^©ife¥li^<tD-87— 72 bp 3 TSAflc 

#t$© 7" D * — IB^U ( 5' -CGGGTCCCGCCTCCTT-3' /1E^J#^ : 1 ) £ * 1 1 ^ U 
^^^b^^KCS'-AGCTCGGGTCCCGCCTCCTT-a'/IB^J*^- : 2, 5' -TCGAAA 

GGAGGCGGGACCCG-3'/ffi5iJ« : 3)££f#U T^-;^ [a- 33 ?] dCTF\ Kle 
now Fragment (TAKARA) £/JH>T DNA £ 5"WU dti^ DNA 7P-yt Lfco 
±§8©MttltiJifc(8/*g)£ 20// 1 (DB.f&m& mM Tris/HCl (pH7.9h 24 mM Hepes/ 
KC1 (pH7.9K 120 mM KCK 24% glycerol, 2 mM EDTA, 2 mM DTT, 1 mg poly (d 
I-dCKPharmacia))*-^^^ >*a^-h Ltz'&. 33 Pv^;i/UfcDNA 7*D 
-^(ItiSft 50,000 cpm///l)^JP^T^f)(3 20^«^S^SfTofe„ fc*>\ 

//ginSp3 Jntt(Santa Cruz, sc-59X and sc-644X)£S[];t T 20 ftfflj >*j.^ 
-ML £Jfcft*6%7'*'j;i/7S WWCT&I&U BAS 2000 (Fujix)fcffl 

p21/WAFl/Cipl 7B-7tzm£i?S* >^*R*tfttB Lfco 
(1-3) 

TSA*iJ&;fc£tf:fcjM&^ 7* 
>*>KWftffl«3fft&(Hl, lfccfctf5)o oi>T\ iaSplfcS^fcfc#iSp3tt#& 
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(97kDa) t&ft? (60 kDa t 65 kDa) © Sp3 * yW%VL&*k?% t%Z.<b 
ft£(Gustav H. et al. 1994, EMBO J., 13, 3843-3851; Addanki P. B. et al. 

1997, Nucleic Acids Res., 25, 2012-2019),, bfc#oT, MG63»®Wtii 
mzft&th Spl S P 3 tfURt: P 21/WAF1/Cipl © Spl OftJl^tS 

spi %£vw&mm&&(Dmmmmm j; 3-tz>z.tti'm®z 

titzo cnf>©^*ttJUi5©*«W#6©ffi@(Nakano K et al. (1997). J. Bi 
ol. Chen., 272, 22199-22206 )£ £tm©40l/-:7-©$B£(Datto MB et al. (19 
95). J. Biol. Chem., 270, 28623-28628; Adnane J et al. (1998) Mol. Cell. 
Biol., 18, 6962-6970) t -S Ufc. bfrbfttf^ TSA C «fc3*«»©WJ«fc «t 
0 Spl*J:WSp3 0DIlA«g^ftC:«±ll*«S«>?»n«c*»-3fe(Bll)o 
TSAfic^t4©fe^^#tt Spl ifc S l^tt Sp3 ©3ggiftfc S DNA ^fiH©*ftifel 
^©^£<fc£&©£iffl?£nfco Ctittf5lU< HDACBlg#J-t-fc£ sodium but 
yrate£^fc*&W#e>©&£(Nakano K et al. (1997). J. Biol. Chen., 2 
72 , 22199-22206)£<fctMGF-|8 tfe#t4©i|te¥g£#£<frfc Datto e>©*fi£(Datto 
MB et al. (1995). J. Biol. Chem., 270, 28623-28628) t — & bfc#. geranyl 
geranyl -transferase I PBg&l£ffll^fc Adnane 6© £8 a (Adnane J et al. (199 
8) Mol. Cell. Biol., 18, 6962-6970) timtt £<, 
[Hate0!l2] GAU^BB^J^ffl^fc^^-^-^^-fe^ 
TSAtiu p21/WAFl/Cipl ro^E-*-© Spl |g^E5»|ft^LTte^»#*feC 

ir©^ta^ sv4orp^-^-«Abfc3>-te>^^«c3xs P i ts^BHft 

^U-C*)te¥»#*jBcr^i:*^*S(Sowa Y et al. (1997). Biochem. Biop 
hys. Res. Comm., 241, 142-150) o *£T% -© Spl *£&SB?iJ{;:££-£#^#>*> fi- 
fe Spl ifcSlMi Sp3 jFfSJ&C TSAJW»Kl«t 5te¥^#t:Bl^t ZfrXoft*. GA 

une^ia^j^ffl^fci/^-^-T^-fe^^T-^ufco -r*t>^ s P i-^s P 3© 

-*-£bT^TfcrtHt$©Spl&£^ttSp3©{tffl£&mb£?fe©x 
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5PUT<DGAL4* W^K© Mk&'&Ytj >t Spl&£^(iSp3 t 

^^H4«Ka«^-e-, gal4 m&mMft&oifc^mftft tsa T?»3i$naA» 

(2-1) I63g7*7^^ Kfc«fctfl/tf-*-:77;*S h* 

GAL4 * > t W(D DNA^-a Y >(D C £JfflM£ Spl ( 7 5 J & 83-778 K 
£^Sp3 (7>*y>«l~653h i|£3^S£fl;M^>*£Spl (7 5 592-778) 

(DNSpl) £«ktfte¥^ftfcM>f >*& Sp3 (T 5 399-653) (DNSp3) £ 
*ft*ft»£Ufc*>/t*R&«S£-frSStt-Cs GAi4*££M-i' >*£tt pM 
^*-(Clontech)£&3tfi^£l$AU pM-Spl, pM-Sp3, pM-DNSpl £J;tfpM- 
DNSp3-£ffr*Ufco «Spl*J:VSp3j|fi^t±PCR»ti:<tO«MiLfco 
ttx pM-Spl ©flsJRfctts Spl-Sr^v- (5'-acaggtgagcttga-37U?!l#*f : 
4) ^ttSpl-AST*^ V- (5'-tcagaagccattgcc-37iESW§ : 5) 
T> pPacSpl ^^tbTiitB^fTofe (Kadonaga, J.T. et al., 1987, Cell, 

51: 1079-1090) „ pH-DNSpl ©flOHfctt, DNSpl-S T^T- (5' -ccaaaaaagaa 
gagaaaggtaacccggcgg-3' /1B^J« : 6) ifcitf DNSpl-AS v- (5'-gaagc 
atgcacctgc-37l2?'J#^ : 7) pM-Spl 4«FS!fc l/T«Ml£fTofe (K 

adonaga, J.T. et al., 1987, Cell, 51: 1079-1090) 0 pM-Sp3 OftSiCttu Sp 
3-18F 7"^ v- (5'-cgggatccattccaagtgctgct-37IE#J#f : 8) :&J;tfSp3- 
2R7"v^v- (5* -ataggatccttactccattgtctcatttcc-37BB?!l#^ : 9) 
Tx Marathon-Ready cDNA (Hunan Fetal Liver) (Clontech, Cat. #7403-1) £ 
mmiZLXmrn^n-otz (Chris, K. et al., 1992, J. Biol. Chem., 12: 425 
1-4261) o pM-DNSp3©f^^(C(±, Sp3-11F 7^4 V- (5' -cgggatccaactctataga 
ttctgct-37l5?iJ#^ : 10) £cfctfSp3-2R:7^ T- (IBJWf : 9) ^ffl^T, 
pM-Sp3£$&^£UTii*I£*T-?£ (Chris, K. et al., 1992, J. Biol. Chem., 
12: 4251-4261) 0 PCI©Sfctt, ±T r 94°C 1 # % 55°C30#, 72°C30#j * 

* jud&Mt'z fi^tzo ?cKD®mm®& m^tt-izmxu dna^>- 
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>r>+J— ABI PRISM 355 (Applied Bio System^ J: 0m*E^JOfitE^tf ofc„ 
h7>X7i^>a >UM<DMm tlsXtt GAL4 DNA *S£ h* ^ -f > Ofr*%Mt 

5-luc) hbTGu 5xGAL4 *S£iE?'J, E1B §{J>7n*-*-:fc«fctf TATA12?!l£;i/ 
y7i7- t?jtfc^©±S&£}f Alt pGL3-Basic Vector (Proiega)£ffl^7c<> 
(2-2) h7>^7i^'>3>7»;t>f 

Spl&S^fcJ:Sp3©S41GAL4 »^>;^K*=i-l»-r*±EIBa^^^- 
BU 5x6AL4«g-&E5>J©Tmfc;b^7 x v — 

&#o±SB^* 9 — t t SuperFect £fflV>fc QIAGEN ItCSffil^oT MG6 
3«CF7>7,7i7hLL -f*t>^ 12^7-b-ht3 0.8xl0 5 {@/well© 
24B#B&^ $>e>*Pb«>0.5//g©lxtf-*-7'7yU K> 2.5j<g 
<D%m'<99-&£V SuperFect £iI£bfc£Jfc«* MG63 «UB£$ftn bT 21$ 
IHRJfcStffco 3l*«Sl&3i«©««*fl : T'C24RfRI«*U 500 ng/nlOTSA 
#£T& 5 V > mmtET ( ) t? «* t 24 RSI Jg* t ffllllSfciSfl? UP v 
717 — te'SW (Promega) SfflUt;W>7i7 — tfrStt * LB-96P ( Berthold )T- 

mmm& tsa ##£T©*fM«fc©Jt (tsa zm&fcism t bxitgbfco 

( 2 - 3 ) 

•£©jjglHx TSA*j^M©MT-<b GAL4-Spl GAL4-Sp3 tb^fe®*™ 

bfcfl^ CltlfcfcSpl *><fcrj Sp3 gfcfcufcfcraftrattfc M-f >**rbfc*>® 
fc«*£*lfco TSAT?JH*bfc»fc:fck GAM-Sp3««a**fc«B-C 

tt«R8&^ ^7i 7 — If »e?©<E¥IJI»f^ffl # H £ titz ©fc*f bs GAL4-Spl 

*»R£*feilBiiST?ttttKi© GAL4 fci^b#j^-©it^b^tf)?>n**»ofe(0 

2)o <*e»Cx ±SbfcM*iSffl©te^?Sttfl;h*^^>*^bfcSplJfc5^tt 
Sp3 t GAL4© DNA*£-& M -f > tOMS* >^*ftfcol^TPI«©tfti4*fTo 
C 5, GAL4-DNSp3 l± TSA tt#tt©i^»#fftfl t1?X-%tt 
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[ nmm 3 ] Sp3 © TSA 

Sp3 O TSA TOf SB W-e. GAL4©DNAHteM-r>fcll 
£Ufc8*©Sp3fcfc&g<*ft^fcU^*-7y*4ftfTofc„ £1% pM-S 
p3 (1-398), pM-Sp3 (81-398), pM-Sp3 (161-398), pM-Sp3 (241-398), pM-Sp3 
(1-80), P M-Sp3 (1-160), pM-Sp3 (l-240)£«fctf P M-Sp3 (l-320)ftffo5fcLfco 

&pcnmz£*)mmLtz'&s pm^**-k:#au dna^-4->+>--abi prism 

355 (Applied Bio Systei)fc«fc &**EW0fltB*ffofco PCR&KiS 

mmtzm^tz7'7'(^-§wfe% 1 c^-r. pcr unsc pm-s P 3 *«v\ rg 

8X15 65°C2#, 74X30 #j ft 25 *;i/®*f*Tfr-afc. 
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311 



pM-Sp3( 1-398) 
Sp3-18F 

(5'-cgggatccattccaagtgctgct-371B?'J&^ : 8) 
Sp3(l 194-1 177)AS + BaaHI 
(5'-gcggatcccactgtaactgtttgtag-3Via^J#^ : 11) 
pM-Sp3 (81-398) 

Sp3(241-260) S + BaaHI 

(S'-cgggatccggctctaatcaaaccttact-S'/IB^Jf^ : 12) 
Sp3(1194-1177)AS + BanHI (E^JS^ : 11) 
pM-Sp3 (161-398) 

Sp3(481-500) S + BaaHI 

(5' -cgggatccggcattaatgccgacggaca-3'/iS^!l#^ : 13) 
Sp3(1194-1177)AS + BamHI (1£3W§ : 11) 
pM-Sp3 (241-398) 

Sp3(721-740) S + BaaHI; 

(5'-cgggatcccagggaaattatatccagtc-3'/IE^J#^ : 14) 
Sp3(1194-1177)AS + BaaHI (E5!l« : 11) 
P M-Sp3 (1-80) 

s P 3-i8F mnm^ : 8) 

Sp3(240-221)AS + BaaHI 

(5'-cgggatccaggaatgatctgaatttgac-37i2#l#^f : 15) 
pM-Sp3 (1-160) 

Sp3-18F (iB^J#^ : 8) 
Sp3(480-461)AS + BaaHI 

(S'-cgggatcctgcagtcattgtctgagaac-SViB^J*^ : 16) 
pM-Sp3 (1-240) 

Sp3-18F (E8««:8) 
Sp3( 720-701 )AS + BaaHI 

(5'-cgggatccaagatctgaagaatgaacct-3'/IB^JS^ : 17) 
pM-Sp3 (1-320) 

Sp3-18F (B8I#^ : 8) 
Sp3( 960-941 )AS + BaaHI 

(5'-cgggatccaaaggttccaggattcagct-3Vi2^JS^ : 18) 
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(pG5-luc) hUTHu ±IS© pGL3-Basic Vector (Proiega)£ffl<^fco 
Ztlti<D&&?%m^T, ±.Utmm<Dl5mz£.K> h7>^7i^ya>SlT 

tzo Z<omm. Sp3©DNAi^M^>£*&b£GAL4-Sp3 (l-398)©^T**> T 
SA^c^tDte^^jgCl <K *©^#&GAL4-Sp3 «fcDtrU3&V^<DT'ifco 

xzm^mmftmvk-fz&m (mmm2) tmmhtz. ttz. s P 3K#£-r5 2 

o© glutamine-rich h*^^>©9*)©C £a${fflcD H / -f > t DNA M ^ > 
®^t3#4-rsMt4 hV^f >^Sp3 0^r5tt^ffliStJ-Ti>i:^^ISSi:*)«ll 
(Dennig J et al. (1996). EMBO J., 15, 5659-5667; Majello B et 
al. (1997). J. Biol. Chem., 272, 4021-4026 )o 

03fc*-fJ:?l^ Sp3 (1-398)© N*Jgli*,b< iiC^fBJ^e.^ 
*MZ.tzm&y GAL4-Sp3 (241-398)£«fctf GAL4-Sp3 (l-80)£;fc^T TSAfiJ&t 
i5i§«lto d*i6<£>i£lllfr^ Sp3 (81-160) #TSA$!j$[£ct£iiE¥ 

tjifritzo GAL4-Sp3 (241-398)£«fctf GAL4-Sp3 (l-80)£*^£& glutamine-ri 
ch K/^>^^<Cfc^e>x TSA^i-S^H^ttSpSO^rS^bhV-f > 
©2 ^©glutamine-rich VJ>& < h-bl>-f tifr-fiffft&tZZ. 

t&'&m-Z&ZZttfmZntzo %tz. Sp3© 80-160 ©^(C«TSA*iM(3«t 

] K * ± > r * #^ -i y Sp3 
£ Sp3 #p21/WAFl/Cipl <D Spl $££ie#|£;fl"r£ TSA©i£¥iSiKc:3l|5g 

tm^tzir^ftirzmmtzgftx'. ^mvmbPt-ozK&L. dna&£ 

>W£*>oSp3 £g#(DNSp3) (7 K S ^ 399—653 )£ pCMV3.1-His-C 
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( Invitrogen) tffl^iiA/^ pCMV-DNS P 3 £ftfi£Lfco ttmt bttt pCMV3. 1 
Ofco Utf-*-7*7*$ KCttmB5K:«Sbfep21/WAFl/Cipirn^-^-, 
TSA fcftStt© p21/WAFl/Cipl g'J>7o %tl?tl)l is 7 x 7 — If jfts 

?©±«5{C#AtfcpWWPi3«tU t pWdel-BstXK Sfc. 3xSpl |g£E5!k lESS 
3xSpl |g^S5«**n^ti;P$/7 17— ifafe^O±8ftt:#Xbfc Spl-luc £ «fc 
mtSpl-luc £ffl^fc(Nakano K et al. (1997). J. Biol. Chem., 272, 22199- 
22206, Sowa Y et al. (1997). Biochem. Biophys. Res. Comm., 241, 142-150) o 

*©*S£s DNSp3 £<k 0 TSA t <fc£ p21/WAFl/Cipl Ote^Sl^ttSfflfcHPlH^iV 
dtlH: Spl |g£E5»J*£tr TSAft^tt© p21/WAFl/Cipl 7-D^-^-©g'J>#ffi 
(^§8^ c fc , ?+16~-101)=&4)OpWPdel-BstXIT-*)Si^^tifc(gl4a, b)„ * 
fcHSttfc. n >-fe Spl $£^iE^3?Pe© TSA t «fc Sl£¥»***IWC»ia 

<*ftfc(H4c) 0 ^SSplllS^S5y*fflv^fei:#C:J±TSAt:«tSfiM*ttfi- 

e>&v^\ DNSp3tj;5»***6ftftfr-3fc(ia4d)o ^-fft^rD^-*- 

£ffll^feH£r£*K TSA*»©S*fe¥tSt4(3^bTtt DNS P 3 ttHH&lflUflfc* 

£ fcfr o to w±© ci e> s s P 3 o^rnmt y * 4 tsa p2i/wa 

Fl/Cipl©^¥^{cSgT-$>2.c:^^e,*K:^ofeo Sp3{iTSA*j|nj^(z 
ft^l#3^P§£ftTU&(-Sakai T. (1996). Jpn. J. Hyg., 50, 1036-1046) o 

zzttz&Qtimttm*%&2-*&otrzt><D?*>2>o u*>u p53#^<© 

t hS^^45^-C^* J ^«>e>tiS(Sakai T. (1996). Jpn. J. Hyg., 50, 10 
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36-1046; Vogelstein B and Kinzler KW. (1992). Cell, 70, 523-526)jftT\ 65 

mmimftm*&~D p2i/wAFi/cipi at i>gii8&c;^T£Ji^^£$££ 

ftTO&^Cl£:fre>(Chedid M et al. (1994). Oncogene, 9, 3021-3024; Li YJ 
et al. (1995). Oncogene, 10, 599-601), A^TWJaflMBftJW 
fttZCttf-CZZo *«*^tt^ h>T-fe^;Hb4^U-C p53#tt£tt 

(cp2i/wAFi/cipi©te¥ii#^^c-r^* j #s-rs-^* j B^m^nfe^ c 

*lttp53 tf^SLTl^SJSt^ru-Ctj^iiaSfll^J&ilffeSV^ttte^BaSlli^ 

UPgCl. all-trans- l^V ^ >Bftffiffitt©&ttBlfo^(acute promyeloc 
ytic leukemia)T*ttx HDAC paS^JT*$> D 5. 7 (thalassemia) *>T>*=. 
Tjifijjfil^ (hyperammonemic states) (DfetfUzm^<btiXK\tz7 *.—)\<&&i- 
rU^A (sodium phenylbutyrate) tfall-trans-l/^V -f >$i:0fffl-f £ 
fc£0fS£t&*£tf*£fcOT»e>ftTOS(Warrel RP Jr et al. (1998). J. 
Natl. Cancer Inst., 90, 1621-1625)<> dn^©«g^l±3S^tCiJ(t5 1 oOg 
#tfH^ UT HDAC (Dl$m&Z*mtZ>b(D'l:$)Z> 0 

X&WIZ X*), HDAC *Umt Z Sp3 #g*&B&£ £1* Sfrfc ft*fil$#? £ ft 0 

0x^7 >)-->yj3m&mmzntzo *%woz? >)-->wzx u*«$ns 



WO 00/56917 



-24- 



PCT/JP00/01778 



(a) (i) Sp3^>;^WOfe¥f£^b^^-r5^^J:y t ^tt^>^^ 
fcStr*-©'***-* (i i) »J*«*W^K<0«£Ii!ai4£aK » 

(b) awietwu g[u*-^-7Stt*a^r5xe, 

(c) ttttt^*ttm£M3*&^a& (WW) i:Jt®UTs 

2. gig* W^W#GAL4* W^"H, LexA*>^*fS> Sfcttyh^iH' 



WO 00/56917 



PCT/JP00/01778 



M 1 
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SEQUENCE LISTING 

<110> CHUGA1 RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 

<120> Methods for screening anti-tumor agents 

<130> C2-101PCT 

<140> 
<141> 

<150> JP 1999-77350 
<151> 1999-03-23 

<160> 18 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
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